This research aims to provide an analysis of the private sector's potential contribution to the maintenance of ecosystem services in South Africa. While there is widespread support for payment for ecosystem services and goods (PES), the development of markets and the making of payments are heavily constrained by a number of factors. This constraint is because there are barriers to entry and the need to facilitate the market-making process. This process could be supported by, among others, the establishment of a PES stimulation fund. It is unlikely that the PES potential would be realised without such high-level intervention and support. The fund has a very important role to play in assisting the development of the PES industry in South Africa. Its development enjoys overwhelming support, and the role of a financial intermediary is central to the success of PES.
Introduction
The commercial private sector is arguably the most dominant sector with respect to the use and transformation of natural capital, both renewable and non-renewable natural resources. This use and transformation often leads to the degradation of natural capital. Such degradation reduces the capacity of the degraded landscape to produce a constant and sustainable flow of ecosystem goods and services, both in the current time period as well as for future generations. Therefore, it goes without saying that, without even considering any financial and economic considerations, there is a moral obligation to restore degraded natural capital. This implies that companies should, as a standard activity, invest a portion of their proceeds in the restoration of natural capital. Their historic and current use of natural capital could be considered a loan from future generations, hence the need to invest in restoration to ensure the sustainable flow of ecosystem goods and services in future. The principle of investing in the restoration of natural capital is embedded within the capital theory approach to economic development (Hicks, 1946) . This theory's underlying principle is 'to keep capital intact'. This implies that a portion of the proceeds from using a resource and/or capital has to be ploughed back in revitalising or replenishing the stock. This well-established principle is implemented practically by companies and accountants worldwide by what is known as a depreciation allowance. Prudent and forward-looking companies will not use its depreciation allowance on consumables, but will set such monies aside for reinvestment to ensure the non-depletion of the capital stock. That is the true meaning or intent of development that will last. This is eloquently articulated by Hicks as follows:
The purpose of income calculations in practical affairs is to give people an indication of the amount which they can consume without impoverishing themselves. Following out of this idea, it would seem that we ought to define a man's income as the maximum value which he can consume during a week, and still expect to be as well off at the end of the week as he was at the beginning. Thus, when a person saves, he plans to be better off in the future; when he lives beyond his income he plans to be worse off. Remembering that the practical purpose of income is to serve as a guide for prudent conduct, I think it is fairly clear that this is what the central meaning must be. (Hicks, 1946:172) Ensuring the non-depreciation of a country's natural capital stock is no different from its physical or constructed capital stock (Costanza & Daly, 1992; Daly, 1996; Stern, 1997) . El Serafy (1989:11) compares consumption of income and capital as follows:
The fundamental principle that is flouted by applying conventional national income accounting to depletable resources is the separation that must be maintained between income and capital. This principle tells us that if you liquidate your assets and use the proceeds for consumption, you are living beyond your means, and in doing so you are undermining your ability to create future income. (El Serafy, 1989:11) The World Bank goes even further in stressing the importance of securing and ensuring the capability of capital stocks for wealth and sustainable development:
Stocks of wealth underpin the opportunities people face, and the process of sustainable development is fundamentally the process of creating, maintaining, and managing wealth. (World Bank, 1997:19) The need to embark on capacity-restoring activities following environmental degradation is of paramount importance. Without such restoration activities the capacity of the natural capital stock to maintain a secure flow of ecosystem goods and services, which people depend on for life and income generation, is compromised. The question is how to achieve such investments in the best possible way.
Here we wish to provide a sketch of some of the investment opportunities, the low-hanging fruit if you wish, with respect to possible off-site restoration and investment opportunities. By highlighting these opportunities it is not implied that companies do not have, or are absolved from, any on-site responsibilities. A company's first and foremost responsibility towards restoration lies in its on-site activities. However, such activities alone are often inadequate to mitigate; say, for example, a company's water consumption and carbon footprints. This warrants, even necessitates, off-site investment in restoration.
While investments in the restoration of natural capital could take various forms, such as investment in protected areas, various kinds of offset investments and mitigation or bio-banking, here we will consider only payments for ecosystem goods and services. While there is much support of payment for ecosystem services and goods (PES), and while much has been written about it, implementation remains a challenge. This is clearly articulated by the fact that, while value in investing in natural capital can and has been demonstrated in the past, both locally and abroad, capturing this value and then operationalising it is only happening on a small scale . There are many uncertainties embedded within the PES value chain. This value chain being: the demonstration of value in the restoration of ecosystem goods and services through say feasibility assessments; capturing the value through the development of, for example a market; and operationalisation by action/implementation. Naturally, with uncertainty comes a certain amount of risk. Risks the private sector are unlikely to take, being, per definition, risk-averse actors. The question therefore is how to reduce this risk and bridge the obvious inertia in developing the PES market.
Literature review
Historically, what evidence is there with respect to either the success or failure of PES projects? To answer this we conducted a desktop literature review. Three main sources were used to compile the list of case studies:
. A general search on some of the major academic search engines for studies describing PES with particular focus on the special PES edition of the journal Ecological Economics (i.e. volume 69, issue 6). . A general Google search for PES projects engaging private companies. . A database, developed by the research team, covering more than 2000 restoration case studies from previous research conducted (see Blignaut, 2008 Blignaut, , 2012 Aronson et al., 2010) .
These case studies were shortlisted based on: an actual transaction; private sector involvement; and/or mention being made of a fund to incentivise the transaction. This fund could be considered akin to a national natural capital depreciation fund that could act as both recipient of natural capital depreciation allowances, as well as the disbarment of monies in restoration and related activities. Case studies describing theory and concepts were discarded from the list. The final set of case studies was identified as having sufficient material to complete a matrix of questions and is given in Appendix A (Appendix A is available as supplemental data from the article's Taylor & Francis Online page at http://dx.doi.org/10.1080/0376835X.2014.933699).
The results of the literature review can be divided into four categories based on two continuums, namely:
. the degree to which a market exists, and . the degree to which the private sector participates in the transaction.
Using this typology, we have identified the four categories presented in Figure 1 .
An emerging discourse
From the literature review it is apparent that benefits embedded within restoration and the development of markets and payment mechanisms for ecosystems goods and services are self-evident. Despite this, why the difficulty in the development of the market? Aronson et al. (2010) argued that as markets are social constructs they reflect the will and the intent of the people. The low number of PES transactions in South Africa (Blignaut, 2008; Blignaut et al., 2008; O'Farrell et al., 2011) can be directly attributed to the fact that restoration is not yet viewed by society at large as an activity that reflects its desires, needs or wishes despite their obvious potential benefits. Aronson et al. (2010) further argue from a socio-political point of view that there is a disconnect between restoration researchers and practitioners, and between theory and practice, not to mention the gap between most investigators in the field and the supposed beneficiaries of eco-restoration that need urgently to be addressed, and redressed.
To bridge the disconnect and take the demonstrated value forward, however, requires a process of value capturing; that is, the realm of market-making. This process involves the active engagement of a wide range of stakeholders, such as the potential buyers and sellers of the service, and then agreeing on the terms and the conditions of the transaction. This could entail aspects such as the specific activity that is involved (i.e. the restoration of erosion gullies) and the specific service it is likely to render (i.e. soil stabilisation and the reduction of silt loads into riparian systems and dams). Agreement has also to be reached on the type and the cost of the intervention, and the payment intervals. Performance management standards have to be set in terms of the agreed-upon activity that could include items such as work hours and the required work load per day, or per term, or the number (and size) of the erosion gullies to be restored. Agreeing on these details has to be based either on evidence or on past research elsewhere. Conditions and the consequences for project failure have also to be agreed upon. Innovative measures, such as those proposed by Van Oosterzee et al.(2012) and Letsoalo et al. (2007) , could be considered. These measures refer to the introduction of proven insurance-based hedging principles that would address specific technical and administrative challenges to restoration projects. Project-specific insurance policies and premiums would be negotiated upfront using a simple assessment of risk based on governance quality, the integrity of management plans, liquidity, monitoring and evaluation frameworks, and political acceptability. Other measures could include block pricing and revenue recycling mechanisms that would stimulate the development of the sector.
Only once the value has been captured through a market-making process can the value be realised through the active participation of practitioners and restoration managers that actually implement a project towards some predefined environmental and social outcome. These predefined outcomes are often to be defined during the marketmaking process. What is interesting is that these outcomes could be conflicting, like seeking to encourage job creation and seeking to be as cost-effective and/or efficient as possible. Outcomes, preferably, should be defined in such a way that there is no inherent conflict among them.
There are, however, a worryingly small number of these studies where the demonstrated value (through any of a variety of valuation studies) has moved forward. The marketmaking process is onerous, complex and difficult, and is often very costly. It also requires patience, a universal belief in and a concerted effort of all involved taking the demonstrated value and capturing it. Hence, very little of the demonstrated value is actually captured, let alone turned into functioning long-lasting projects.
Potential and current PES projects in South Africa
During the past decade, several PES pre-feasibility studies and other studies that considered the feasibility of PES were undertaken. A selection of some of the potential PES projects is presented in Table 1 .
While all the projects listed in Table 1 have some PES potential, none of them have actually been brought to the market at a large scale. For the most part, the reason for this is that funding was made available to investigate the potential; however, the funding and the scope of the respective projects excluded the actual market-making component. The services on offer throughout these potential projects are mostly water flow and quality, carbon, disaster management, biodiversity and renewable energy. While the water, carbon and renewable energy markets should, potentially, attract many private sector buyers, the studies have indicated difficulty in converting the demonstrated value to captured value. Disaster management and biodiversity is, however, more difficult to take to the market. The reasons for this are presented in Table 2 .
Discussion and conclusion
This paper conducted a desktop review of several PES case studies seeking to understand the challenges/obstacles that PES globally is facing. The review pointed toward the barriers to entry and the need to facilitate the market-making process.
While there is much support of PES and much evidence in favour of the concept, implementation remains a challenge. This is clearly demonstrated by the fact that while value in investing in natural capital can and has been demonstrated in the past (Blignaut et al., 2010; Blignaut, 2012; Giordano et al., 2012) , capturing this value and then operationalising it is only happening on a small scale. Where this does take place, government agencies such as the Natural Resource Management Programmes and conservation agencies acted as facilitators and implementing agents. This value chain is diagrammatically illustrated in Figure 2 . It starts with demonstrating the value, which is largely the subject of scientific enquiry involving a number of disciplines. Thereafter it follows the market development process, which is a process involving the transfer of knowledge and requires a special skill in communication. This involves a large number of stakeholders and the formulation of the transaction -the market-making process. After capturing the value, the next step is the realisation of that value through operational management.
Given the large uncertainty embedded within this value chain -and with uncertainty, risk -the private sector is unlikely to take the unequivocal lead in the market-making process. The private sector is most likely to be involved in two aspects within the value chain, namely:
. as buyers of services and hence involved as party to the market-making process (i.e. the process of capturing the value); and . as service providers with respect to operational management (i.e. the provision of restoration and natural resource management services). This is more than likely services to be performed by small private restoration enterprises in conjunction with the National Natural Resource Management Programmes and other similar restoration initiatives.
These two facets, however, are lower order facets within the PES value chain. To unlock these two activities requires, at a higher level, a risk-taking facility that would, among other factors: conduct research into the identification of PES projects by conducting a number of feasibility assessments; provide both risk as well as bridging finance to always certain and further empirical evidence of these links is required † Only be done through well-monitored projects to calibrate the hydrological models † Restoration almost always contribute to baseflow, yet baseflow's contribution towards yield is limited, and baseflow is therefore under-appreciated in terms of its contribution to water security, and maintaining ecological processes † Strong vested interests in the built environment protecting the dam construction industry Carbon † The process of verification is costly, complex and time-consuming † The potential for carbon offsetting exists, but the carbon/hectare offsetting potential in South Africa is less than in the tropics due to the country's arid nature † The unit cost to bring a ton of carbon to the market is higher than in the tropics † The above implies that South Africa would require projects of significant scale to make the projects viable, implying the collaboration of a large number of land users/ owners, making the projects very complex Renewable energy † Technologies towards the use of biomass for renewable power generation has not yet taken-off in South Africa. The reason for this is that deriving a measurable, marketable, biodiversity metric still evades us embark on pilot projects that demonstrate the entire value chain in action; make available a pool of funds that could be accessed by the restoration enterprises and PES development agents; and establish a support service providing specialist PES development services.
Such a risk-taking facility could have the potential to mobilise private sector finance into PES projects by playing a catalytic role through demonstration, participation and risk mitigation, and in the process reduce the transaction cost of and the operational risk related to restoration and payments for ecosystem goods and services projects.
From the discussion above it should be self-evident that there is a very important role to play by a risk-taking facility, such as a PES fund, in assisting the development of the PES industry in the country. The fund has the potential to mobilise private sector finance into PES projects by playing a catalytic role through demonstration, participation and risk mitigation. This fund could, in part, play the role of South Africa's natural capital depreciation fund whereby disbursements from it can be used to replenish the natural capital stock. Such replenishment is essential in maintaining the natural capital stock intact, which is a necessary condition to maintain constant income or benefits flows.
Compromising the quality and the quantity of the country's natural stock implies compromising its future benefit stream. Investing in its natural capital stock, however, is an investment towards sustainability.
Supplemental data
Please see Appendix A for a summary of the results of the literature review. 
